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SURGICAL STAPLER APPARATUS 



This invention relates to surgical stapling 
apparatus, and more particularly to surgical stapling 
apparatus for substantially simultaneously applying 
a plurality of surgical fasteners to body tissue . 

Surgical stapling apparatus in which a 
plurality of surgical fasteners are applied substan- 
tially simultaneously to produce an array of surgical 
fasteners are known. Typically these apparatus 
include a fastener holder disposed on one side of 
the tissue to be fastened, an anvil assembly parallel 
to the fastener holder on the other side of the tissue 
to be fastened, means for linearly translating the 
•fastener holder and the anvil assembly toward one 
- another so that the tissue is clamped between them, 
and means for driving the fasteners from the fastener 
holder so that the ends of the fasteners pass through 
the tissue and form finished fasteners as they make 
contact with the anvil assembly, thereby producing 
an array of finished fasteners in the tissue. The 
term "fasteners" is used herein as a generic term 
for metal surgical staples, the staple-shaped portion 
of two-part resinous surgical fasteners, and their 
equivalents. Similarly, the term "anvil assembly 11 
is used herein as a generic term to include the 
anvil used to clinch metal surgical staples, the 
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retainer holder and retainer member of two-part 
resinous surgical fasteners, and the equivalent 
of these elements. 

In common use are apparatus in which the 

5 fastener holder and anvil assembly comprise a dis- 
posable cartridge removably mounted in or on a per- 
manent actuator for supporting and actuating the 
cartridge. The cartridge is disposable after a 
single use. The permanent actuator is reusable in 

10 the same surgical procedure after reloading with a 

fresh cartridge, and is reusable in another surgical 
procedure after cleaning, sterilizing, ajid reloading. 
Also available are disposable surgical apparatus, in 
which the cartridge and actuator are preassembled, 

15 ready for use, and are then disposed of after a 
single use. 

In the use of these apparatus it is of 
great importance that the fastener holder and anvil 
assembly be positioned accurately and precisely in 

20 relation to each other, so that the tissue joining 
procedure occurs in a proper manner. In surgical 
stapler apparatus of the type disclosed in commonly- 
assigned Green U.S. patent 4,354,628, it is intended 
that the tissue to be stapled be enclosed completely 

25 between the stapler holder and the anvil assembly 
(as shown in FIG. 4 of that patent), i.e., none of 
the tissue extends past the end of the staple holder 
and anvil assembly. This permits the staple holder 
and anvil assembly to be positioned accurately rela- 

30 tive to each other by means of a spacer member dis- 
closed and claimed in that patent. There are, how- 
ever, certain surgical procedures in which it is not 
possible to enclose the tissue to be stapled completely 
within the two legs of the stapler. In such circum- 

35 stances the tissue extending beyond the legs of the 

stapler would prevent the spacer member from abutting 
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and into the distal portion of the stapler. Proper 
relative positioning of the fastener holder and anvil 
assembly is thereby maintained without requiring 
additional manual steps by the surgeon, thus enabling 
the patient to spend less time in the operating room. 
The stapler apparatus also decreases the trauma to 
the tissue by displacing the tissue in a manner 
improved from the previously known technique by 
avoiding the need, with some surgical procedures, 
to cut the tissue before pushing the alignment pin 
through . 

Further features of the invention, its 
nature and various advantages will be more apparent 
from the accompanying drawing and the following 
detailed description of the invention. 



FIG. 1 is a perspective view of a surgical 
stapler apparatus constructed in accordance with the 
invention. 

FIG. 2 is a perspective view of the surgical 
stapler apparatus of FIG. 1 showing how the cartridge 
is placed into the stapler. 

FIG. 3 is an elevational view of the appa- 
ratus of FIG. 1 showing the apparatus in use with 
tissue clamped and ready for fastening. 

FIG. 4 is an exploded perspective view of 
the cartridge constructed in accordance with the 
invention. 

FIG. 4A is an enlarged perspective view of 
a part of the cartridge of FIG. 4 showing the spacer 
member of the invention. 

FIG. 5 is an enlarged elevational sectional 
view of a part of the apparatus of FIG. 1 showing 
how the apparatus is operated to clamp the tissue to 
be fastened. 
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FIG. 6 is a view similar to FIG. 5 showing 
the condition of the apparatus with the tissue 
clamped and ready to be fastened. 

FIG. 7 is a view similar to FIGS. 5 and 6 
showing how the apparatus operates to fasten the 
clamped tissue. 

FIG. 8 is a view similar to FIGS. 5-7 show- 
ing how the knife-fastener pusher member retracts 
into the fastener holder after the tissue has been 
joined. 

FIG. 9 is a top sectional view showing the 
conditon of the apparatus with the tissue clamped 
and ready to be fastened, similarly to FIG. 6. 

FIG. 10 is a top sectional view similar to 
FIG. 9 showing the fastener prongs entering the 
retainers and the knife beginning to cut the tissue. 

FIG. 11 is a top sectional view Bimilar to 
FIGS. 9 and 10 showing the fastener prongs inserted 
fully into the retainers and the knife having cut com- 
pletely through the tissue. 

FIG. 12 is a top sectional view similar to 
FIGS. 9-n showing the knife-fastener pusher member 
in its retracted position, as also shown in FIG. 8. 



Although the principles of the invention 
are applicable to other similar types of surgical 
stapler apparatus, the invention will be understood 
clearly from an explanation of its application to 
the surgical stapler apparatus of the type mentioned 
above. The invention is applicable also to both 
permanent and disposable apparatus. Accordingly, 
although the invention will be illustrated in an 
embodiment in which a disposable cartridge comprising 
a fastener holder and an anvil assembly is mounted 
in a permanent instrument, the invention could 
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egually be described in use in a totally disposable 
embodiment. 

The surgical stapler apparatus of this 
invention may be of the type shown in commonly 

5 assigned Green U.S. patent 4,354,628. The preferred 
embodiment is of such a surgical stapler apparatus 
and the entire disclosure of that patent is incorpo- 
rated herein by reference. That patent discloses 
and claims a tissue block spacer member as to which 

10 the present invention is an improvement, permitting 
the stapler to be used in surgical techniques in 
which the entire tissue is not encompassed in the 
area between the fastener holder and anvil assembly. 

As shown in FIG. 1, instrument 10 includes 

15 handle 20 adjacent the proximal end of the instru- 
ment, a longitudinal connecting structure 30 at 
approximately a 30°-45° angle to handle 20, and an 
open U-shaped or V-shaped support structure 40 at 
the distal end of connecting structure 30. As is 

20 better seen in FIG. 3, support structure 40 comprises 
a proximal leg 42, a distal leg 44, and a base 46 
joining one end of each of legs 42 and 44. Support 
structure 40 lies in a plane substantially parallel 
to the longitudinal axis of connecting structure 30. 

25 .in use, the instrument is positioned relative to 

tissue 12 to be fastened, e.g., in gynecologic surgery, 
so that the tissue is generally between legs 42 and 
44 and transverse to the plane of support structure 
40. In contrast to prior known uses for surgical 

30 staplers of this type having spacer members, it is 
intended that tissue 12 will -extend past the open 
ends of legs 42 and 44. The use of known staplers 
of the type shown in U.S. patent 4,354,628 has been 
limited to procedures in which the entire tissue 

35 could be contained between legs 42 and 44. There 

are, however, certain operations where it either is 
not desirable or possible to place the stapler around 
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the entire tissue, and this invention enables this 
stapler to be used for such procedures. 

As is more clearly seen in FIG. 2, the 
disposable cartridge 50 includes fastener holder 52 
and anvil assembly 54. Anvil assembly 54 is mounted 
into distal leg 44 and fastener holder 52 is mounted 
^to proximal leg 42. The end of cartridge 50 at 
which pivotal axis 56 is located is inserted into 
base 46. Pivotal axis 56 allows pivotal motion of 
fastener holder 52 and anvil assembly 54 relative to 
each other and, together with slots 105, also allows 
a limited amount of motion of the fastener holder 
perpendicular to anvil assembly surface 53. 

Anvil assembly 54 is designed to slide 
longitudinally into and out of leg 44 of support 
structure 40. The distal side of anvil assembly 54 
has a distally projecting retaining structure 58 
which fits between plates 44a and 44b of distal leg 
44. Cartridge 50 is releasably retained to leg 44 
by a friction fit between retaining structure 58 and 
Plates 44a and 44b, and is positioned accurately in 
the longitudinal direction on leg 44 by the fit be- 
tween projections 45a and 45b and cut outs 47a and 
47b (not shown) at the corresponding ends of anvil 
assembly 54. When cartridge 50 is positioned in 
support structure 40 and projections 45a and 45b are 
located against cut outs 47a and 47b, a*vil assembly 
54 wm be located between plates 42a and 42b of 
proximal leg 42. 

As shown, for example, in FIG. 9, anvil 
assembly 54 has two parallel- rows of retainer- 
containing apertures 65a and 65b which are respec- 
tively aligned with two rows of fastener-containing 
apertures 66a and 66b located in fastener holder 52 
Each fastener containing aperture initially contains 
one fastener 120, and each retainer-containing aper- 
ture initially contains one retainer 130. The aper- 
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tures are further aligned so that one retainer in 
the associated row of retainers is opposite one fas- 
tener in the associated row of fasteners. The two 
prongs of the fastener are aligned with the two aper- 

5 tures in the retainer. Behind each fastener is a 

fastener pusher 62 slidably mounted in pusher holders 
60a and 60b (see FIG. 4). During ejection of the 
fasteners, the proximal ends of fastener pushers 62 
all contact knife-fastener pusher member 63 which 

10 also is slidably mounted in fastener holder 52. 

Fastener pushers 62 are guided along in the distal 
direction by slots 59 in pusher holders 60a and 60b 
into which projections 67 of fastener pushers 62 
extend. Access to knife-fastener pusher member 63 

15 is through elongated slot 68 in the proximal side of 
fastener holder 52 and elongated slot 88 in spring 81, 
to be discussed in more detail below. Fastener 
holder 52 normally is biased away from anvil 
assembly 54 as shown, for example, in FIG. 5, by 

20 leaf spring 51 and spring 71. As seen in FIG. 4, 
one end of leaf spring 51 is mounted in tongue 136 
in anvil assembly 54. The other end of leaf 
spring 51 bears against surface 137 inside fastener 
holder 52. Spring 71 biases pivotal axis 56 to the 

25 distal end of slots 105, and is kept in place by 
projection 75 and cylindrical space 77. 

Fastener holder 52 also carries alignment 
pin 80. In order to prevent the end of alignment 
pin 80 from partly obstructing the open end of car- 

30 tridge 50 when that cartridge is open, and thereby 
presenting a possible hazard to the tissue being 
placed in or removed from the instrument, alignment 
pin 80 is reciprocally mounted in fastener holder 52 
and provided with means for automatically extending 

35 the pin during the stapling operation and automati- 
cally retracting the pin when cartridge 50 is opened. 
As shown, for example, in FIG. 4, the proximal end 
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of pin 80 is engaged by the slotted end 84 of leaf 
spring 81 which extends along the proximal side of 
fastener holder 52 and is anchored at the bottom of 
fastener holder 52. Leaf spring 81 has an elongated 
slot 88 which is generally co-extensive with slot 68 
in fastener holder 52. Leaf spring 81 is arranged 
so that it is normally inclined away from the proxi- 
mal side of fastener holder 52 in the direction toward 
pin 80 as shown, for example, in FIGS. 2 and 4. In 
this condition, spring 81 holds pin 80 in the retracted 
position so that distal end 86 of pin 80 does not 
project from fastener holder 52. Distal end 86 of 
alignment pin 80 is conically-shaped. This enables 
alignment pin 80 to pierce tissue 12 as the pin is 
extended beyond fastener holder surface 55 during 
the stapling operation. 

When tissue 12 is in place between fastener 
holder 52 and anvil assembly 54, pivoting clamp actua- 
tor 70 is pivoted clockwise about its pivotal axis 
72 as shown in FIG. 1. This causes camming surface 
74 on the distal end of actuator 70 to pivot fastener 
holder 52 counter-clockwise about its pivotal axis 
56, thereby gradually clamping tissue 12 between 
fastener holder 52 and opposing anvil assembly sur- 
face 53. 

When actuator 70 has been fully pivoted 
clockwise so that it is substantially parallel to 
the longitudinal axis of connecting structure 30 as 
shown in FIG. 3, tissue 12 is then firmly clamped 
between anvil assembly surface 53 and opposing fas- 
tener holder surface 55. As fastener holder 52 
closes on tissue 12 being clamped as shown in 
FIG. 5, alignment pin 80 pierces the tissue and 
spacer member 57 displaces the tissue surrounding 
pin 80 and contacts anvil assembly surface 53. 
Elongated apertures 105 allow pivotal axis 56 to 
translate linearly in the proximal direction by a 
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small amount as indicated by arrow 64 in FIG. 5, 
thereby resulting in fastener holder surface 55 and 
anvil assembly surface 53 being parallel and ready 
for firing of fasteners 120. 



of tissue extending beyond the stapler would prevent 
spacer member 57 from contacting anvil assembly 
surface 53 and thereby possibly interfere with proper 
firing of the fasteners. In the invention, however, 
as fastener holder 52 is rotated counter-clockwise 
by actuator 70 the tissue that would otherwise prevent 
spacer member 57 from contacting anvil assembly sur- 
face 53 is displaced by sloping surfaces 57a and 57b 
of spacer member 57 (see FIG. 4A). These surfaces 
act to permit furthest-most projection 57c of spacer 
member 57 to abut against anvil assembly surface 53. 
Proper alignment of fastener holder 52 and anvil 
assembly 54 is aided by alignment pin 80 which extends 
through the side of fastener holder 52 opposite 
pivotal axis 56 and into alignment pin aperture 82 
in anvil assembly 54 as fastener holder surface 55 
is pivoted parallel to anvil assembly surface 53. 
As fastener holder 52 is pivoted counter-clockwise 
alignment. pin 80 extends past spacer member 57 and 
makes contact with and pushes through the tissue 
located in front of the alignment pin aperture 82 
in the anvil assembly (see FIG. 5). As fastener 
holder 52 continues to pivot counter-clockwise spacer 
member 57 reaches the tissue and begins to displace 
the tissue which is now surrounding alignment pin 80. 
When fastener holder 52 is fully pivoted, as shown 
in FIG. 6, spacer member 57 has displaced the tissue 
so as to abut against anvil assembly surface 53 and 
ensure parallel alignment between fastener holder 
surface 55 and anvil assembly surface 53. 

Also, when actuator 70 is fully pivoted 
clockwise as shown in FIG. 3, driver 76, which is 
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carried by actuator 70. also is substantial^ par- 
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Strip 150 is fitted into indent 154 in anvil assembly 
surface 53. 

The joining of the tissue is now complete 
and all that remains to be done is to remove the 



plished by releasing lever 110 which, because leaf 
springs 69 bias knife-fastener pusher member 63 in 
the proximal direction, causes knife- fastener pusher 
member 63 to retract into fastener holder 52. 

10 Actuator 70 is rotated in the counter-clockwise direc- 
tion and fastener holder 52 pivots clockwise away 
from anvil assembly 54, in response to the pressure 
of leaf spring 51. Also, spring 81 biases alignment 
pin 80 away from anvil assembly 54 and thus retracts 

15 pin 80 into fastener holder 52. Tissue 12 can now be 
readily withdrawn from the instrument. Cartridge 50 
is now removed from the instrument by pulling anvil 
assembly 54 out of distal leg 44. The expended car- 
tridge is discarded and another cartridge is loaded 

20 in the instrument if additional tissue fastening is 
reguired during the surgical procedure. When the 
surgical procedure is complete, instrument 10 is 
cleaned and sterilized to prepare it for use in 
another surgical procedure. 

25 It will be understood that the embodiment 

shown and described herein is only illustrative of 
the principles of the invention, and that various 
modifications can be made by those skilled in the 
art. 

30 In particular, the invention has 

been described in conjunction with a disposable car- 
tridge and a permanent, reusable instrument. The 
invention could also have been described in conjunc- 
tion with a totally disposable instrument. When the 

35 entire instrument is disposable, as much of the in- 
strument as possible is preferably made of relatively 
inexpensive materials such as plastic or the like. 
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CLAIMS : 

1. A surgical fastener cartridge for use 
with an actuator assembly including a rigid frame 
having a U-shaped portion for simultaneously forming 
a plurality of surgical fasteners in body tissue 
comprising: 

an anvil assembly; 

a fastener holder pivotal ly connected 
to the anvil assembly adjacent one end of the anvil 
assembly, the fastener holder containing a plurality 
of surgical fasteners and including fastener driving 
means for substantially simultaneously driving all 
of the fasteners from the fastener holder; 

means associated with the anvil 
assembly for allowing the cartridge to be removably 
mounted on the actuator frame so that the anvil 
assembly is adjacent a first leg of the U-shaped 
portion, so that the pivotal connection between the 
anvil assembly and the fastener holder is adjacent 
the base of the U-shaped portion, and so that the 
fastener holder is adjacent a second leg of the U- 
shaped portion, the fastener holder being movable 
relative to the frame when the cartridge is thus 
mounted on the frame so that when the fastener holder 
is pivoted away from the anvil assembly, the tissue 
to be fastened can be positioned between the anvil 
assembly and the fastener holder via the open side 
of the U-shaped portion; 

spacer means located adjacent the 
side of the cartridge opposite the pivotal connec- 
tion between the anvil assembly and the fastener 
holder for maintaining a predetermined minimum spac- 
ing between the anvil assembly and the fastener 
holder when the fastener holder is pivoted toward 
the anvil assembly; 

the improvement comprising means asso- 
ciated with the spacer means for displacing tissue 
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perpendicular to the pivotal axis which extends into 
both the fastener holder and the anvil assembly when 
the fastener holder and anvil assembly are pivoted 
toward one another to clamp the tissue. 

5 

6. The cartridge defined in claim 5 
wherein the tip of the pin is conical ly-shaped to 
enable it to penetrate tissue obstructing the aper- 
ture into which the pin is to be inserted when the 

10 fastener holder and anvil assembly are pivoted toward 
one another to clamp the tissue. 

7. A surgical actuator assembly utiliz- 
ing the surgical fastener cartridge of claim 1 or 

15 claim 4 comprising: 

a rigid frame having a normally open 
peripheral portion for admitting body tissue to be 
fastened into an interior region of the frame; and 

clamp actuator means for pivoting the 
20 fastener holder toward the anvil assembly to clamp 
the tissue. 

8. The cartridge defined in claim 1 or 
claim 4 further comprising knife means for cutting 

25 the tissue clamped between the fastener holder and 
the anvil assembly. 

9. The cartridge defined in claim 8 
wherein the distal end of the knife means is posi- 

30 tioned proximally of the distal end of the fasteners 
held in the fastener holder and further comprising 
knife driving means associated with the fastener 
driving means for simultaneously driving the fas- 
teners and the knife means from the fastener holder. 
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